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0 Circumferential shielding and grounding ring or an electrical 



connector. 



0 A shielding and grounding ring comprises a cup 
shaped member including a flat ring portion defining 
the base of the cup and having a central opening 
sized to fit about a plug shell, a skirt described by a 
plurality of slots and associated fingers each extend- 
ing longitudinally from the end of the skirt to loca- 
tions on the ring portion, and a circumferential lip 
extending rearwardly from the opening. When a 
compression ring is plastically deformed in the 
groove, the lip and the ring portion, respectively, 
make substantially 360' contact with the annular 
^ groove and the radial flange thereby providing posi- 
^ live retention and completing electrical circuit paths 
^with the plug shell. The slots undergo a 90» change 
^in direction to reduce adverse stress which could 
fs lead to spring finger failures in the ring. 
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CIRCUMFERENTIAL GROUNDING AND SHIELDING RING FOR AN ELECTRICAL CONNECTOR 



This invention relates to a circumferentiaj 
grounding and shielding ring for an electrical con- 
nector assembly and, mofe particularly, to a con- 
nector assembly having an improved solderiess 
an-angement for mounting the shielding ring about 
a connector shell. 

A grounding and shielding ring for connector 
shells is typically cup-shaped and mounted on a 
plug shell with deflectable spring fingers from the 
shielding ring being adapted to be biased aganst 
the outer periphery of a mating receptacle shell. 
For ease of assembly the ring is integrally stamped 
from a metal sheet and fomed by rolling the edges 
of the sheet into the cup-shape. U.S patent 
4.423.919 and 4,428,639 disclose solderiess ap- 
proaches for mounting a grounding ring to a con- 
nector shell. While many solderiess mounting ar- 
rangements perfonn well in some environments, 
other approaches provide a grounding ring mount- 
ing which is too sensitive to tolerance variations in 
order to be dependable. A split ground ring re- 
quires attention to- the bias force of the spring 
fingers. A loosely fitted ground ring will increase 
shell-to-shell resistance. In some configurations it 
has been found that when the plug assembly 
mates with the receptacle assembly, the spring 
fingers deflect radially in relation to the connector 
axis and impose a stress at the bottom of the slots. 
This can result in cracks in the grounding ring and 
thereby result in adverse shell-to-shell resistance, 
and reduce spring finger forces which could break 
down oxides which form and resist good electrical 
circuit relation being established. Further, once a 
crack develops, the stopping point of the crack 
cannot be stopped. As a result and during vibra- 
tion, it has been found that a complete break can 
occur in an already split grounding ring, and the 
separated ring portions can be driven radially out- 
ward from their mounting in an annular groove 
around the plug shell. 

Accordingly, rt would be desirable to have a 
shielding and grounding device which does not 
crack, maintains strong spring forces for establish- 
ing low shell-to-shell resistance values, and does 
not break free from its mounting about the shell to 
which it is mounted. 

In furtherance of this, an electrical connector 
includes a pair of mating electrical connector mem- 
bers having teiescopically assembled conductive 
shells to provide overlapping adjacent circumferen- 
tial surfaces with one of the surfaces being pro- 
vided with a continuous circumferential groove of 
predetenmined axial dimension. A shielding and 
grounding ring is mounted in the groove, the ring 
comprising a flat ring portion extending substan- 



tially continuously around the annular groove and 
having an inner and an outer edge with the inner 
edge being disposed in the groove. A set of radi- 
ally deflectable spring fingers are integral with the 
5 outer edge each extending longitudinally therefrom 
along the connector axis and terminating in a de- 
flectable free end portion adapted to engage the 
other of the surfaces. The fingers are angularly 
spaced whereby to describe a set of axialiy extend- 
70 ing slots 

The shielding and grounding ring is character- 
ized by a circumferential lip extending axialiy from 
the inner edge and in electn'cal circuit contact 
relation substantially continuously 360** around and 
75 within the groove and the slots defining each finger 
undergoing approximately 90" change in direction 
so as to extend into the ring portion. The mounting 
means includes a compression ring being plasti- 
cally deformed to press the circumferential lip radi- 
20 ally inward against the circumferential surface of 
the annular groove =ind the ring portion axialiy 
fon^'ard and against a rearwardly facing axial wail 
defined by the groove. 

FIGURE 1 is a side view partially in section 
25 of a grounding and shielding ring in an electrical 
connector assembly. 

FIGURE 2 is an exploded perspective view 
of the shielding ring about to be assembled to a 
connector shell. 
30 FIGURE 3 is a partial cross-section view of 

the shielding ring and a compression ring atxDut to 
be mounted to the connector shell. 

RGURE 4 is a partial cross-section view of 
the shielding and compression rings mounted to 
35 the connector shell. 

FIGURE 6 shows the connector shell and 
compression ring in phantom and detail of the 
shielding ring relative thereto. 

Turning now to the drawings, FIGURE 1 shows 
40 a partial sectional view of a receptacle and a plug 
electrical connector subassembly 10,20 about to be 
mated. Each of the connector subassemblies are 
generally comprised of a cylindrical shell 12,22 of 
conductive material with a forward portion 24 of the 
45 plug shell 22 being sized to teiescopically interfit 
within a fon,vard portion 14 of the receptacle shell 
12 such that when mated respective outer surfaces 
are overiapping. When mated, the end face of the 
receptacle makes abutting contact with a moisture 
50 seal (not shown) extending around the plug shell. 
The connector subassemblies have electrical con- 
tacts which engage upon axial mating of the con- 
nector shells along a center axis thereof. Typically 
a plurality of socket-type contacts 26 are posi- 
tioned in the plug shell for mating engagement with 
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a like plurality of pin-type contacts 1 6 in the recep- 
tacle shell, each of the contacts being positioned in 
dielectric insulators mounted within the respective 
shells. A coupling nut 30 is captivated for rotation 
on the plug shell such that a helical groove 32 on 
in inner wall of the nut threadably engages with a 
bayonet pin 34 on the outer surface of the recepta- 
cle shell. A keyway 13 in the receptacle shell 12 
receives a polarizing rib 23 on the plug shell to 
prevent relative rotation between the connector 
shells when the coupling nut 30 rotates to draw the 
shells axially together along the central axis. 

A cup-shaped grounding and shielding ring 40 
is mounted onto the plug shell in a continuous 
annular groove 21 adjacent to a radial flange 25. A 
compression ring 50 is plastically deformed into 
the annular groove to non-removably retain the 
shielding ring. 

FIGURE 2 shows detail of the two rings. The 
shield ring 40 is cup-shaped, split, has a slotted 
skirt, and is integrally forrned of a conductive ma- 
terial whereby to ground the mated assembly of 
connector shells. The ring 40 comprises a flat 
annular ring portion 42 having forward and rear- 
ward faces 45,47, an inner edge 41 and an outer 
edge 43. and a plurality of resilient, convexly- 
curved. spring fingers 44 each extending from the 
outer edge and integrally formed therewith. The 
inner edge defines an opening (i.e., has an inner 
diameter) sized to allow the ring portion to be 
siidably clearance fit over the rearv/ard end portion 
of the plug shell. Extending axially rearward from 
the inner edge of the ring portion is a continuous 
circumferential lip (i.e., annular flange) 48 having an 
axial dimension sized to fit the annular groove 21. 

Each of the fingers 44 are defined by a longitu- 
dinally extending slot 46, the slot undergoing a 90* 
change in direction so as to terminate radially 
inward from the locus of finger inner surfaces and 
be within the ring portion. 

The compression ring 50 is not split and is 
assembled over the rearward end portion of the 
plug shell. The compression ring is comprised of 
an electrically conductive material and is mounted 
to the plug shell so that a forward ring face 52 
thereof will uniformly butt against the rearward face 
47 of the flat ring portion 42, and an inner circum- 
ferential face 53 thereof (i.e., the opening) is cir- 
cumposed around the annular groove. The com- 
pression ring is made of electrically conductive 
material since the compression ring is included in 
the ground path of the shielded connector. The 
higher the electrical conductivity of the material 
used to form the compression ring the better. For 
details, the reader is refered to USP 4,428,639. 
incorporated herein by reference. 



Figure 3 shows the shielding and grounding 
ring 40 disposed in the annular groove 21 of the 
plug shell 22 with the forward face 45 of ring 
portion 42 abutting the rearward face 27 of radial 
5 flange 25. Lip 48 substantially circumferentially 
closes about the circumferential surface forming 
the annular groove 21. The slots 46 in the configu- 
ration shown are disposed substantially at or radi- 
ally inward from the top circumferential face of the 
70 radial flange. The compression ring 50 is posi- 
tioned for inward radial compression into the an- 
nular groove and about the circumferential lip 48. 

FIGURE 4 shows the assembled relation of the 
shielding and grounding ring 40 and the compres- 
75 sion ring 50 in the annular groove 21. The ground- 
ing ring is such that the fon^ard face 45 and the 
circumferential lip 48 are in substantial 360* abut- 
ment with the rearward face 27 and circumferential 
periphery of annular groove 21. The compression 
20 ring assures positive retention of the grounding ring 
as a result of engagement with the lip 48 and good 
electrical circuit path characteristics by the 360" 
engagement with the plug shell. 

FIGURE 5 shows an enlarged view of the 
25 shielding and grounding ring 40 mounted within the 
annular groove. The spring fingers 44 extend lon- 
gitudinally from the outer edge of the ring portion 
42 from which they are integrally connected and 
the slots 46 undergo approximately a 90" change 
30 in direction to terminate in respective roots on the 
ring portion. The ring portion has its forward face in 
firm fitting relation about the rearward face of the 
radial flange and the circumferential lip 48 in firm 
fitting relation substantially 360" about the base of 
35 the annular groove. 

It is believed that the fingers terminations pref- 
erably should be formed by a generous, generally 
circular radius as shown by the position "C. The 
smaller the bend radius the more likely it is be- 
40 lieved that cracks will form. Further, it is believed 
that a slot 45 should preferably terminate in the 
ring portion 42 after having undergone a 90" 
change in direction and lie in a plane which is 
concentric with and passes through the position 
45 "C". As the slot terminus (preferably defined by an 
imaginary radius line "A") is moved from ring por- 
tion 42 and positioned closer to the spring fingers - 
(such as defined by an imaginary radius line "B") 
the more likely it is that cracks will form in the 
50 spring fingers. Preferably, the slots 46 should not 
terminate at a position greater than 50" from radius 
"A". Further, the slots 46 should not terminate at 
ring portion locations on the ring portion downwar- 
dly from the radius line "A" (e g., such as shown 
z5 by point "D") since it is believed that this location 
would tend to adversely weaken spring finger 
forces. 
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The spring fingers should, preferably, have an 
angular extension "E" (see RGURES 3 and 4) 
much greater than the angular separation "S" de- 
fined by the slots 46. 



Claims 

Claim I An electrical connector comprising a 
pai r of mating eiectrical members having io 
telescopically assembled conductive shells provid- 
ing adjacent circumferential surfaces, a continuous 
groove of predetenmined axial dimension in one of 
said surfaces, a shielding and grounding device 
mounted in said groove, and retaining means dis- ;5 
posed in said groove for non-removeably retaining 
said shielding device in said groove, said shielding 
device comprising a ring portion extending sub- 
stantially continuously around said groove and hav- 
ing an inner and outer edge with the inner edge 20 
thereof being disposed in said groove, and a set of 
fingers being integrally formed with the outer edge 
thereof and extending axially forward therefrom to 
deflectable free end portions, the fingers being 
angularly spaced whereby to describe a set of axial 25 
slots and said free end portions of said fingers 
being adapted to engage the other of said surfaces 
upon mating, and further characterized by said 
device having a lip extending axially from said ring 
portion so as to be in contact with said groove and 30 
each said slot undergoing approximately a 90" 
change in direction so as to temninate in the ring 
portion, and said retaining means pressing the lip 
radially inward and into contact with the circum- 
ferential periphery of said groove and the ring 35 
portion axially forward and against a rearwardly 
facing axial wall defined by the groove. 

Claim 2, The invention as recited in claim 1 
wherein the lip forms a substantially continuous 
360" electrical seal with the annular groove and 40 
extends in a direction rean^ardly from the direction 
of said fingers. 

Claim 3. A combination shielding and ground- 
ing device formed from resilient conductive sheet 
metal for installation in an annular groove of pre- 45 
detenmined axial dimension witfiin overlapping con- 
ductive shell portions of a pair of mating electrical 
connector subassemblies, comprising a ring portion 
adapted to extend substantially continuously about 
ttie circumference of said groove and including 50 
opposite edges, a set of spaced fingers integral 
with one of said edges of said ring portion each 
extending in first direction generally coplanar with 
the ring portion and then in a second direction 
generally perpendicular to the ring portion, said 55 
fingers being defined by a con-esponding set of 



slots each terminating within the ring portion, and a 
lip integral with tine other of said edges and extend- 
ing perpendiculariy therefrom. 

Claim 4. The invention according to claim 3 
wherein said lip extends in a direction opposite to 
that of said fingers and forms a substantially con- 
tinuous 360" surface for gripping closure about and 
around said groove, tfie extension of said flange 
and the tiiickness of said ring portion defining an 
axial dimension less than the predetermined axial 
dimension. 

Claim 5, The invention according to claim 3 
wherein eacii said finger subtends an angular width 
substantially greater than the angular separation 
between adjacent slots. 

Claim 6. An electrical connector comprising a 
pair of telescoping tubular shells of conductive 
materia! providing surfaces which overlap, a tubular 
metallic skirt having one end attached to the outer 
periphery of one shell and a plurality of longitudi- 
nally extending slots extending rearwardly from the 
other end whereby to form a plurality of angulariy 
disposed fingers, and means deformed against the 
one end for non-removably retaining said skirt on 
said one shell, the distal end portion of each finger 
being adjacent to said other end and adapted to 
engage the outer periphery of the other shell, each 
of said ends being disposed in planes substantially 
at 90" to one another and each of said stots 
extending 90" around and to a terminus adjacent to 
the one end of said skirt. 
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® Circumferential shielding and grounding ring or an electrical connector. 



0 A shielding and grounding ring comprises a cup 
shaped member including a flat ring portion defining 
the base of the cup and having a central opening 
sized to fit about a plug shell, a skirt described by a 
plurality of slots and associated fingers each extend- 
ing longitudinally from the end of the skirt to loca- 
tions on the ring portion, and a circumferential lip 
extending rearwardly from the opening. When a 
compression ring is' plastically deformed in the 
OOgroove. the lip and the ring portion, respectively, 
^make substantially 360' contact with the annular 
^groove and the radial flange thereby providing posi- 
T-tivb retention and completing electrical circuit paths 
I^with the plug shell. The slots undergo a 90 change 
coin direction to reduce adverse stress which could 
Wlead to spring finger failures in the ring. 
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